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Hardwood Management and Utilization Demonstration Workshop Held on

Jackson Demonstration State Forest

An informative and interesting day was en-
joyed by all folks who participated in the
hardwood workshop held near Parlin Fork
Conservation Camp on Jackson Demon-
stration State Forest (|DSF) last September.
The workshop was directed at helping to
develop interest in managing and using
north coast hardwoods. The workshop
idea was initiated by Forest Tilley,a former
forest manager of the state forest who is
now involved with a lecal group promoting
development of markets for northcoast-
hardweoods.

The workshop was organized with six spe-
cific topics for demonstration and discus-
sion. These were |) Landowner
management of hardwoods;2) Bucking logs
for value; 3) Low impact skidding and haz-
ard reduction with an ATV and arch; 4) Mill-
ing hardwood logs with a portable mill; 5)
Hardwood grading; and 6} some low cost
lumber drying options.

The success of the workshop was due to
the involvement of many people (fim Lipke
logging engineer with the .S Forest Serv-
ice, Jack Boone a portable sawmill owner,
Greg Downer an owner of a hardwood
iumber supply company, Forest Tilley and
Jim Anderson. CDF chief at Parlin Fork
Conservation Camp and manager of the
sawmill and lumber drying facility there .

The site selected for the workshop was
near the Parlin Fork Conservation Camp.
This site allowed discussion of the manage-
ment of the hardwood compenent of the
forests found on the coast by providing an
actual management scheme for discussion.
Also the site provided an opportunity to
show the ATY yarder and a portable saw-
mill in operation. The sawmill and drying
kilns at the Conservation Camp provided
further opportunities to discuss hardwood
grading and recovery.

Hardwood Management

Managing the hardwood resource presents
a challenge for timberland owners and
managers. Hardwoods can hinder conifer
regeneration and stand growth yet from a
wildlife habitat perspective, hardwoods ina
redwood dominated ecosystem also pro-
vides some of the maost diverse and rich
habitat of all cover types. The management
of the hardwood component focused on
several areas of discussion:feaving sufficient
numbers, types and sizes of hardwoods to
maintain and improve wildlife habitat, and
improve the quality of the hardwood trees
in the stand. The criterta fim uses for selec-
tion of immediate hardwood sawlog har-
vest trees are those trees 12" DBH or
greater which have at least one good log 8

1/ Norm Henry Forester Il, Demenstrations & Experiments Program, |DSF

to | 2"in length. Trees having some defect or
poor form but still having at least one good
log are removed alse to provide for stznd
improvement. 1he leave trees marked for
future harvest should be well spaced and
have straight, well-developed stems and
crowns with few limbs. Some occasional
sweaep or cracks are acceptable. The goalis
to promote larger boles containing & higher
percentage of clear grades of lumber To
enhance wildlife habitat stand charac-
teristics, some trees are also retained
which have bole cavities, many branches
and other form characteristics that
proThe objective is to mark trees for both
present and future harvests that will rizimn-
tain and enhance the productivity of the
stand. Criteria for selection of immediate
hardwood sawlog harvest trees are those
trees 12" DBH or greater which have at
least on good log 8 ta 12" in length. Trees
having some defect or poor form but still
having at least one good log are removed
also te provide for stand improvement. The
leave trees marked for future harvest
should be well spaced and have staight,
well-developed stems and crowns with few
fimbs. Some occasional sweep or crooks
are acceptable. The goal is to promote
larger boles containinga higher percentage
of ciear grades of lumber: To enhance wild-
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life-trabitat-stand-characteristics; some | tail type fitting connects the battery and |
trees -are-also—retained-which have bolé | winch and the battery is also connected to
cavities, many-branches-and-otherform | the ATV alternator system. The ATV uses
characteristies-that provide roosting and ! a 2" ball and receiver assembly for pulling
nesting opportunities. the arch and a skid bar is used when con-
ventional ground skidding is acceptable.

Grade and Recovery | The arch sfructure is attac%]ed to thz hori-

| zontal trailer members just forward of the

ble. A tongue weight of 80-90 pounds is
desired when pulling to maximize tractive
effortand steerage. Thearch is designedto
accomplish this when the ATV starts pulling
as the fairlead and pulley system are for-
ward of the wheel axles effectively shifting
a portion of the load weight anto the trailer
tongue.

There was discussion on bucking consid-
erations and other log treatments foliow-
ing the feliing process. One problem
identfied in developing a market for west-
ern hardwoods are the restrictions cur-
rent hardwood grading rules place on
grade recovery. The National Hardwood
Lumber Association (NHLA) grading rules
are considered standard foi- the hardwood
jumber industry nationwide, but many local
mill operators feel these rules are not ap-
propriate for the local hardwood species
Some individuals are advocating the devel-
opment of cottage industries that can util-
ize the local hardwoods and thereby
overcome current grading system limits.

Greg Downer presented some important
points to consider when processing trees

to maximize grade recovery. His major
immediately treating the :
fresh cut ends of logs and lumber to equai- | § - N e =
ize the drying rate and therefore minimize | e
checking, and 2) in milling logs make cuts | E3ES
perpendicular to the log axis so that log | -

points were: 1)

face meets grade length minimurm.

THE ATV-LIPFOOT ARCH
YARDING SYSTEM

Next up on the workshop agenda was a |
demonstration of hardwood log yarding |

from the felling site to the landing. |im

Lipke broughthis ATV {All Terrain Vehicle)- |

logging arch based yarding system that he
co-developed with Chuck Linfoot - hence
the name Lipfoot Arch(fig2.}. A Kawasaki
4x4 ATV was used for the demonstration
which Jim considers a very durable ma-
chine, having an excellent wming radius.
The dres are filled with antifreeze to in-

crease the unit weight thus improving trac- |

i wheel axde. The main arch and trailer
| framework are made from 4" channel tubu-
lar steel. Hooks are welded anto the frame |
members so that the arch can be tied offto |

a stump if needed when winching. The ca-

 ble fairlead used is from an RV application | maximizing the ATV's capability for rela-
. and the upper spool removed to allow suf- tively high skidding speed. On a fairly
{ ficient width for the butt rigging to pass | smeoth, firm surface. it is possible to yard
' through the fairlead as needed to bring the | marerial at 20-25 mph or more. This is
 front of the log into the arch cage. The ' where turn cycle time can significantly be
! choker system used for the arch utilizes a | reduced, especially on long skids. Since

ring and LS design. Fivc—six_tecnt.h inch | 1989 the average turn time has been 3.25
- steel cable is used for the bull line that has | minutes with skid distances ranging up to

: ametal tee attached on the en kach choker | 500 feer. Maintaining this production re-

| consists 9f 3_3'5 foat length of cable having | quires carefuf consideration of turn size
1a steel ring in one end and  hook on the | and skidding design. The most important

| other. Several chokers are put onto the | turn size variable is log length followed by

 bull line by slipping the rings over the tee | log diameter. Given similar terrain charac-
i and positioning them along the bull line as | teristics, a longer log

- witl usually require
maore winching and
positioning time to
pull it to a skid road so
as not to damage re-
sidual trees and not
bind it between other
trees. Relfative to con-
ventional tractor
yarding. this system
has much less pulling
capability. Even when
winching, a heavy log
may pose sufficient
yarding resistance
such that the ATV is
puiled towards the lo-
needed to attach logs or other slash/brush gif the machine itself is
material. When all the chokers are at- | not tied off. This can be used advanta-
tached, the operator engages the winch | geously when positioning the ATV for
and pulls in the bull line. The tee forces all | yarding in rough or debris covered ground

The ATV-arch system has been used opera-
tionally for removing small logs and slash
material resulting frem pre-commercial
thinning. Experience has shown that top
producticn in this system is maintained by

-

=
‘ Fig 1. Yarding tanoak log with ATV- Lipfoot Arch skidding system.

tion and lowering the center of gravity of rings on the chokers forwards towards | or through heavy vegetative cover. By put-
the ATV.The ATV and arch unit weighs inat | the arch. The ends of the logs are brought | ting it in neutral,the ATV can be winched to
app roxtmateiy 1200 pounds, A rear : into the arch framework thereby e[evating | the Iog ina very centrolled fashion. Buck-
mounted steel rack is used to carry a bat- ' o gront end. The ATV can then be used to | ing a large log to a shorter length is usually
tery that powers the 8000 pound rated | yard the logs to the landing. If a heavy load | more productive than having to do exten-
winch mounted on the arch. Although big- | ic 1 olced up or rough ground makes skid- | sive winching. One of the largest logs |im
ger than needed, this size winch provides | ding difficult, the winch can be used to al- skidded was a white fir log that he calcu-
for a faster inhaul speed and draws less | ;oratively winch logs to the machine, free | lated was 3500 pounds, 33" long and having
amperage for the typical PUH than a lower 5p00| the Winch, mave the ATY ahead and end dimensions of 17" and 27", To skid i,
rated capacity winch. A quick connect Pig- | winch again until normal skidding is possi- | he had to buck it in half and winch the two
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resufting short logs up to the arch as there
was too much ground resistance to pull it
as one long log. He prefers yarding logs
that are no more than 25' long and range
between 6" and 22" on the small end. On
oneoperation,4 ATV'sand aarch were able
to yard enough wood material for chipping
to fill a chip van daily. On another project,
sufficient small logs were skidded per day
to make [.8 truck loads. Jim recommends
not yarding material smaller than 1.5" di-
ameter in thinning slash and not less than
3" branchweod for hauling to a chipper.

Based on a 8 month season and working 5
day weeks and replacing the machines
every other season, the operating cost for
the ATY has been $1.90 per hour. When
maintenance costs are added in, the oper-
ating cost rises to $2.90 per hour. Initiafly.
oil coolers were not installed on the ma-
chines and rings were being replaced every
other month at a cost of $30 per ser_Since
installation of coolers, ring replacement has
not been needed.

Safety is always an important issue re-
gardless of the system that is being
used. Unsafe actions to be recognized
with this system are excessive speed
on rough andfor debris covered ter-
rain and sidehill usage. These increase
the risk of machine tipover or pitching
the operator off the machine. Winch-
ing operaticns are potentially hazard-
ous, espectally when yarding heavy
logs. Jim emphasizes it is operator re-
sponsibility to survey and recognize
the safety hazards and act accordingly.
Operators should wear the appropri-
ate safety appare! such as approved
safety helmet, gloves and other pro-
tective clothing.

The usability and productivity of this sys-
tern are primarily dependent on factors of
terrain slope and rcughness. depth and dis-
tribution of slash and type and size of ma-
terial to be yarded. He does not
recommend working this system simulta-
neously with feller- bunchers because of
the difficulty of running the ATY over the
generated debris. The bestapplicationisin
a pre-logging operation where the ground
is relatively cfean and unroaded with skid
trails. To date. Jim has not done uphiil skid-
ding using the ATV. He has winched logs
uphill out of a draw and then skidded with
the ATY on the level or downhill portion of
the skud route. Using a "go-back” skidding

| cation, the operator

design, }im has weorked
on up to 60% slopes in
other sites while the
maximum slope en-
countered on our demao
was 40-45%.In this appli-

uses favorable terrain
features or skid trails to
keep the ATV fairly level
from side to side to ne-
gotiate the slope when
getting to the log to be
yarded. Ara safe terrain
feature, the machine di-
, rection is turned down-
thill and the ATV s
| brought forward of the
log and positioned for winching it into the
arch. A different route is taken down the
sfope to the read criznding using the same
principles for safe operation of the ATV,

Although 1t was not demonstrated, |im zlso

Fig 2. Milling tanoak with Woodmizer portable mitl.

uses the ATV system without thearch com-
ponent. He has skidded logs up o 12"
(small end) diameter and 20" long using
conventional type chokers. When skidding
thinning slash type materal, he stretches
outa |2’ choker. lays slash on top of itand
chokes the material by bringing the end of
the choker cable over the material and
hooking it to the bell. Neon-arch ground
skidding preduction of lighter material is
increased due e better mobility of the ATV
without the arch and faster hook times.
The principle use of this low impact logging
system is on sites where the combination
of materials, terrain and soils minimize the
risk of soil compaction and erosion.
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Fig 3. Parlin Fork Sawmill

HARDWOOD MILLING

The warkshop examined the operations of
portable mill and a larger stationary mill.
Jack Boone demonstrated the use of his
portable mill.and [im Anderson gave a tour
of the Parlin Fork Conservation
mill. jack uses a Wood-Mizer mill
{fig 2.) mounted on a single axle
trailer framework for towing be-
hind a vehicle. It is a band saw
povered by a 4 cylinder engine
mounted high on the frame as-
sembly also supporting the large
diameter drive pulleys for the
band saw. The band saw cuts on
a horizonwl plane with the saw
being moved through the sra-
tionary log and generatesa (/16"
sawkerf. The trailer frame acts as
a pladform for the log when it is
picked up by two hydraulic actu-
ated arms mounted under the
trailer frame. When milling a
large log, the imitial difficuley is rolling the log
onto the arms which lift the log ento the
mill frame. On one large log that was ta be
milled, the Lipfoot arch was used ta get
the log onto the lifting arms by setting a
choker further back on the log, pulling the
front end of the log tight against the arch
cage and using the winch to lift the whole
log off the ground. Once on the frame,a
hydraulic powered log turner arm was
used to tum the log for positioning each
cutting face. VWhen the log was atthe right
position, a hydraulic powered dog was set
up tight against the log to hold it in place
while the cut was being made.



The Parlin Fork camp lumber mill (fig 3.) ' tric motor A diesel powered |50 kva gen- | ber is separated by 1" thick wood stickers
provided a fine example of a larger station- | erator is used to provide electrical power i on a |’ spacing so that air can circulate
ary mill setup with lumber drying facilities | to the mill. Currently the mill is cutting ap- | through the stacked lumber to carry away
for the workshop. Parlin Fork Canserva- | proximately |0 mbf of hardwoods annually, | the moisture from the iumber surface. This
tion Camp over the last year has assembled | with plans to increase production as facili- | close sticker spacing reduces the risk of

all the compaonents of a sawmill acquired
from the University of California YWood

tes are developed.

lumber degrade from warpage during this
| relatively uncontrolled arr drying period.

Praducts [ab in Richmond. The sawmillunit | Lumber Drying at Parlin Fork | As Greg Downer pointed out itis also very

was originally built by the Corley Manufac- |
turing Company of Chattanooga, Tennes-

Fig 4. Parh ork cobmation solar-wood fired lumber dryer

see and purchased by UC in 1955, The en-
tire package consists of a right hand sawmill
with a 527 circular saw blade, 52" track for
the log carmiage with single acting setwarks,
a log turner assembly and a 21" edger. The
mill is powered by a 440 volt, 100 H.F. clec-

PACIFIC COAST HARD-
WOODS CONFERENCE
HELD IN UKIAH AND JDSF

A two day conference sponsered by Uni-
versity of California Forest Products Labo-
ratary and Mendocine College was held on
June 2-3, 1994, Dr-|ohn Shelly .wood rech-
nologistat the Lab initiated the conference
and was one of nine speakers on the first
day addressing various topics such as his-
tory, characteristics and properties of the
resource, economics, job creation, mar-
keting and milling and products. The sec-
ond day was spent at both Bruce Burtan’s
mill, observing his operation and then trav-
eling on to Jackson Demonstration State
Forest. MNear Parlin Fork Conservation
Camp, management of a mixed hardwood
and conifer stand was discussed, hard-
wood milling and drying operaticns were
viewed and at Chamberlam Conservation
Camp fine hardwood furniture products

made from Parlin Fork milled hardwood | The purpose of these treatments is to cre- |

lumber were observed.

The fast stop was at tour of the drying fa-
cilities at the Parlin Fork mill yard. The

4 hardwood logs being
miled ac the Partin Mill
typically have a mois-

70 percent. To be us-
able for furniture
stock or other high
guality products,
green lumber must be
dried to so that the fi-
nal MC is 6%-8%.
Lumber dried to this
state has stable di-
mension, machines
smoother, and has a
stronger glue bond .
Two methods are
used at Parlin Fork 1o
dry their green lumber down to this point.
The first system used 15 shed drying which
brings the MC down to about 25 percent
in eight 1o ten months. Between 6-8 thou-
sand board feet of lumber is stacked in a

=

=t gy |

| well-ventilated shed to protect the lumber
| from dircct rain and sun. Fach layer of lum-

SEMPERVIRENS
By Bifl Baxter- |DSF Silviculturist

The journey from seedling to mature tree
nced not be difficult, especially for coast
redwoaod with its tremendous growth po-
tential. However, any long joumey begins
with the first steps and these are very im-
portant ones for coast redwood. Although
shade tolerant in terms of survival, coast
redwood is not very shade tolerant in
terms of satisfactory growth. Foresters
need to control the environment sur-
rcunding the secdlings to foster growth

ture content (MC) of |

| important to stack the lumber so all the
ends are even which maintains a similar air
environment around the ends, again reduc-
ing the risk of degrade in the boards due to
checking and warpage. A combination so-
| lar and weod fired kiln drying system (fig 4)
is alse used which brings the lumber mois-
ture content down o the desired 6-8 per-
cent MC. An exterior woodstove using
mill waste for fuel is cennected to the kiln
using rectangular steel tubing to raise the
kiln temperature as desired. A solar panel
is mounted on top of the shed peak to
| power two small air crculation fans. The
kiln can hold about a 500 board foot charge
and takes about 1-2 months to bring the
lumber to the desired MC. The kin dried
lumber is ready for delivery at this point. All
the hardwood lumber produced at Parlin
Fork 1s normally already ordered so the
lumber normally does not have to
be warehoused at Parlin.  Several
other conservation camps have
carpentry shops that have an ongo-
| ing need for hardwood lumberand /-
| other state facilities can also order
this lumber.

ate an environment more conducive to the

establishmient and growth of redwood and

' Douglas-fir seedlings. These projects were

| conducted on an operational basts, and will

be the subject of this issue of Sem-
ervirens.

Reforestation Strategies

| Vegetation management prescriptions
' have lictle meaning unless the proposed
treatments are framed within a larger per-
spective of how timber stands will be inten-
sively managed. One of the goals of the

and seedling vigor. This action is crucial if | state forest is to optimize the sustained

one expects planted seedlings to develop
inte mature trees within any reasonable
planning horizon.

Jacksen Demonstration State Forest has
implemented three different types of vege-
tation prescriptions during this past year.
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| vield of high quality sawtimber. The long
| term reforestation strategy on the State
Forest depends heavily on the ability of
coast redwoods 1o reproduce by sprouts.
The use of various coppice silviculture
methods will increase in value as the distri-
bution of coast redwood stems becomes
more uniform within each stand. The cur-



rent distribution of coast redwood stems
is uneven and clumpy within unmanaged
stands, and so our reforestation strategy
commanly includes using artificial regen-
gration methods to establish a more uni-
form spatial distribution of stems.

Qur intent is to ensure a good distribution

stand. since the spacing of these trees will
dictate the spacing in future generations of
sprouts. The Stare Forest can then rely
mofre on natural regeneration from well
distributed sprouting redwoods in the fu-
ture as the Forest becomes regulated.

Maintaining Seedling Vigor

Ther‘e aire thr‘ee important :‘eqmrements
refated to maintaining seedling vigor: First
ts the need to have quality seedlings which
are well adapted to the site. The State For-
est uses seed from the proper seed zone
and elevation for all of its seedling orders.
Preper attention to forest genetics is vital
because the stand we are establishing is a
long term, multi-rotational Investment.

Secondly. maintaining healthy seedlings also
means using the nghttype and size of plant-
ing stock. Coast redwaods are not known
to naturally regenerate very well by seed
and so the State Forest relies on artificial
regeneration methads for the estab-

i,
.

W |

Fig |. Results of a directed spot applieation This
plug- | coastredwood has beenin the ground for rwo
growing scasons, Noticethe wall of brush just outside

the three foot radius treared area,

lishment of the redweoed grid. The State
Forest has had its best success using plug- |
{transplanted container stock grown foran
extra year) and styro-#8 (8 cubic inch con-
tainers) coast redwood seedlings. These
two stock types have good stem caliperand
significantiy more crown and root develop-

of redwood stems in the current young | Mment than the styro-#5 stock, We gener-

ally inter-plant 200 to 300 seedlings per
acre depending on the existing redwood

:stem distribution at the time of harvest,

The species mix planted is commonly 60
percent coast redwood and 40 percent

| Douglas-fir:

The third requirement is encouraging im-
maediate scediing development by reducing
other plant competition as much as possi-
ble. Redwood sprouts will generally domi-
nate over mast other types of farest
vegetation during the first 20-3C years of
stand development, but redwood secdlings
often need some kind of assistance. Valu-
abletimeand growth willbe lost if the seed-
ling is forced to compete inan understory
of heavy brush. Thisis especially true if one
is counting cn redwoaod seedlings develop-
ing into future crop trees during the first
rowtional period fallowing planting.

Vegetation Mgt. Strategy

Vegetation management prescriptions
have been developed in part so that the
planted seediings will have the opportunity
to express dominance as quickly as possi-
ble. Contreiling the competing vegetation
carly in the stand development pravides
two potentially very positive outcomes.
The first is that foresters have the appor-
winity to select future potential crop trees
much earlier in the stand development.
This should resuit in better growth on the
selected crop trees over the rotational pe-
riod. Secandly. foresters could potentially
save money on precommercial thinning
costs. Providing uve opportunity for the
planted seedlings to express their domi-
nance quicker allows for the stand to be
thinned much earlier in the time line of
stand development. The savings result pri-
marily from being able to pre-commercially
thin the sprout clumps earlier in their de-
velopment. Due to the redwood sprout’s
comparatively rapid growth and develop-
ment pattern, it becomes significantly more
difficult and costly to thin these clumps
each year thinning is delayed.

Page 5

| Current management strategy in stand de-
| velopment inciudes a precommercial thin-
ning early in the stand’s development. The
timing of such depends on 1) when planted
seedlings have grown large enough to ex-
press dominance, and 2} the residual
thinned sprouts being large enough to
maintain enough of the living root system
of the original stump.

integrated Pest Mgt.

Jackson Demonstration State Forest uses
mtegrated pest management techniques
when managing forest vegetation. Three
prescriptions using herbicides are de-
scribed. However.a wide array of different
possible techniques were considered dur-
ing the planning stages of cach project, e.g.
burn/ne bum, chain saw release, and me-
chanical release. Recently for example, the
State Forest contracted for chain saw re-
lease during a precommercial thinning op-
eration. All vegetation management
prescriptions are developed on the State
Forest with the assistance of a licensed Pest
Controf Adviser (PC.A.).

These vegetation management prescrip-
tions are working well for the mix of vege-
tation and environmental conditions found
on the State Forest. However, these pre-
scriptions should not be used as a cook
book approach fer all vegetation controf
problems. Each forester or landowner wili
| need to consult a BC.A. during the planning
stages of any vegetation control project
which involves the use of herbicides. This
article will hopefully build a foundation for
how these possible discussions berween
PC.A.s and forestersflandowners might
begin. In this cantext | would like to de-
scribe our three vegetation management
prescriptions.

| . DIRECTED SPOT APPLICATION

This prescription is designed to provide
eachplanted seedlinga 36 inch radius space
which is relatively free from other compet-
ing vegetation {fiz 1). The State Forest at-
tempts to conduct this treatment as soch
as possible after tree planting is completed.
The treated area consists of a 36 inch ra-
dius circle around each planted seedling.
| The prescription includes application of a
pre-emergent herbicide (atrazine) to con-
trol grasses and brush species before they
germinate. Atrazine is also effective an ex-
isting grass if it is still actively growing.
Atrazine is a soil active herbicide, and ap-



pears to remain effective in controiling
vegetapon for at least two years after the
applicatioch is made. This herbicide needs
to be applied carly enough in the season to
have sufficient rainfal to move 1t down into
the rooting zone of the scil profile. The
amount of rainfail needed depends on the
depth of the rooting zone and the texture
of the soil. The State Forest has applied

1 1993 with a directed broadeoast reatment

atrazine during the months of January, Feb-
ruarry and March aver the last two years,
and the resuits to date are impressive,

Triclopyr (Garlon 4@} and a surfactant have
been included in the spray mix when brush
germinants are abserved above the soll
surface. Triclopyr is labeled for usc as a
foliar active herbicide, and need not be
added to the spray mix f brush seed has not
germinated within the arca to be treated.
Iriclopyr is effective in contralling biue
blossom ceanothus, french broom, coyate
brush, huckieberry,and tanaak. This berbi-
cide does not appear effective in control-
ling manzanita when applied as a folar
SpIay.

The following directed spot spray mix has
been used on the State Forest with success
when brush germinants were already pre-
sent on site around the planted seedlings:
A) 1% (by volume) atrazine (AAtrtx@ Nine-
0): B} 1% (by volume) triclopyi-ester (Gar-
lon 4°); C) 112% (by yolume) surfactant
(Mor-act™ Activatar 90~ or equivalent); D)
Sufficient concentration of a compatibleag-
rrcultural dye (Colorfast Red™ ar equiva-
lent) to visibly mark treated area; E) In
clean watel, The water supply must be
clean so that the efficiency of the herbicide
Is not reduced. The spray mix was applied

at a rate which lighly moistened the top of
the soil, and where the agricultural dye
color was visible. This eguates to appraxi-
mately 25 to 35 gallons/acre of applied mix
within the treated circles.

Coast redwood and Douglas-fir seedlings
do not appear to be casily damaged by this
spray mix if the treatment is conducted be-
fore bud swell and bud break. Seedling ter-
minal buds have begun
active growth generally
on or after March {5th
during the last two
years on the State For-
est. Once active seed-
ling growth has begun,
these conifer species
appear very sensitive ta
damage by this mix.
However, for the best
result, care should al-
ways be exercised to
minumiZe treatment of
nan-targeted vegeta-
tion. The contractor is
required to protect
secdlings during directed spot spraying op-
erations on the State Forest and some have
used a plastic shielding device to do sa.

This prescription has been very effective in
controliing targeted brush and grass spe-
cies. There is generally a wall of vegetation
just outside the treated area two years af-
ter treatment while the treatedareais gen-
eraily free of competihg vegetation. Both
coast redwood and Douglas-fir seedlings
have responded weli to this favorable free
to grow ehvironment. These planted seed-
lings have fuil healthy crowns and range
from 2.5 te 4 feet in heght two years after
planting.

Having 4 cleared area arcund each planted
scedling also provides much bettet access
if foliow-Up vegetation treatments are re-
quired. The non-targeted vegetation (fu-
ture crop trees) is also easier to locate and
avold when treating the larger brush lo-
cated outside the 36 inch radius circle.
One potential negative impact of this treat-
ment may be that the Dougias-fir seedlings
are more at risk ta deer browse. However
this does not seem to be a problem cur-
rently.

2. DIRECTED-BROADCAST APPLICATION
The State Forest uses site preparation
broadcast buining as a tool to provide
physical access for planting operations
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when slash depths and densities from log-
ging make it too difficult for planters to find
suitable planting sites. The negative side ef-
fect of burning is the predictable site accu-
pancy of blue blossom ceanothus and other
brush species following the fire. The seed
of ceanothus, manzanita, and other brush
species can lay dormant in the forest soil
forhundreds of years. Fire actsasan agent
to break the hard seed ceat, which allows
enough moisture to enter the seed for ger-
mination and growth to begin. This inva-
sion of the site by brush can easily cut
compete planted conifer seediings.

The term directed-broadcast has been
used to mean that the spray mix is directed
away from visible desired conifers and
broadeast throughout all remaining areas
with competing brush species where con-
trol is desired. The following foliar spray
mix has been used during the past two
years with a high degree of success in con-
trolling ceanothus, french broom, and tan
calc A} 1% (by volume) triclopyr-ester
{Garlon 48);B) 1/2% (by volume) surfac-
tant (Moract®, Activator 308, or equiva-
fent) labeled to augment penetration and
wetting; C} and sufficient concentration of
a compatible agricultural dye {Colorfast
Red® or equivalent):D] in clean water. The
water supply must be clean so that the ef-
ficiency of the herbicide is not redticed.
This spray mix has not been effective in
centrolling manzanita,

Theuming of the application has been influ-
enced by two variables. The firstis the time
after burning necessary far vegetation to
develop certain characteristics, The goal is
to treat targeted brush species when they
are betweeh knee and waist high. This
height is generally reached during the sec-
and spring seasan following a fall burn.
whichis usually equal 1o three years follow-
ing the actual logging operations. One
wants to 1) allow time for most. if not ail.
the brush seed to germinate and grow be-
fore beginning treatment; 2} treat the
brush before it exceeds shoulder high
(limit of what one can safely foliar spray
vegetation as a ground application} and 3)
Allow the tanoak sprouts to develop suffi-
cient leaf surface area so that encugh her-
bicide can be transiocated inte the root
crown to kill the plant. if one treats tanoak
sprouts any sooher than three years after
felling the original tree, the herbiade will
generally just brown the foliage without
killing the root system. Leaving the root



directed to avoid treating conifers where | (by volume} triclopyr-ester (Garlon 4®);
they were visible in the brush canopy. B) 97% (by volume) kerosene {Other pos-
The questien is frequently raised whether | sible carriers include ‘Mor-act@ and Fer‘e'
it is better to aerially spray or ground apply | vator@)l; C) anq sufficient concentration of
with backpack sprayers. The State Forest : compat:ble agricultural dye (COiO'_" Fast®,
anly ground applies this type of spray mix | Trail Blazer®, Nu-gro Red®, or equivalent).
because of the need to thoroughly treat all | If the stem is less than one inch in diameter
foliar surfaces. Spraying by air does not , at ground level, only the first six inches of

Fig 3.

with a conventional basal bark treauneng

Example of planted seedling to te released

system intact will allow new tanoak sprouts
to develop from the living root crown.,

The second variable deals will protecting | treatment. The next treatment should bea

planted seedlings from damage from the
herbicide application. Most of the State
Forest plantations did not receive a timely

directed spot treatment, and thus most of | apparent. The first abserved result was a |

our planted seedlings are overtopped by
the competing brush two to three years
following a broadcast burn. Now the di-
rected broadeast spray must be applied to
tharoughly wet ail foliar surfaces of com-

provide for a thorough wetting of all foliar
surfaces. We have observed many exam-
| ples where just a branch was missed during

treatment,and the targeted plant remained
| alive following treatment.

The results of this prescription have also
been impressive. This treatment has effec-
| tively controlled ceanothus, french broom,
| coyote brush, and tanoak. The brush can-
| apy is now bireaking down on units treated
in | 993 and allowing increasing amounts of
fight to reach the planted seedlings. The
planted seedlings are responding by devel-
oping larger crowns and increasing their
internode fengths on terminal leaders (evi-
dence of increasing tree vigor). Planted
seedling are expected to emerge from the
dead brush canopy within two to three
years following the directed braadcast

| precommercial thinning in seven to ten
years.

[ Treatment effects do take time to become

| slight leaf cur! and a slight change in color

| on the blue blassom ceanothus. Totalmor-

| tality of the targeted brush species was ob-
served around mid May {two months
following directed broadcast spraying).

peting woody vegetation, inciuding the in- |

teror portions of their live crowns, for this
treatment to be effective.

The concern was that many of the over-
topped planted seedlings would be inad-
vertently treated due to the extensive
brush cover and the need to thoroughly

treat all foliar surfaces. The solution was to |

treat the vegetation while the brush was
beginning growth but before planted coni-
fer seedlings had broken bud (begun active
growth). The terminal buds will begin to
swell before active growth is initiated. The
State Forest has had success in protecting
scedlings by spraying during the seedling
dormant period prior to March |5th.
Some minoramount of conifer damage was
observed following treatment, however
the amount of damage did notappear to be
significant. The contractor was additionally

'3 BASAL BARK APPLICATION

VWhat options de you have when you can
barely crawl under dense, tall brush with
farge stem caliper and you notice that your
planted secedlings are still living? The last

I'the stem above the ground needs to be

] treated. If the stem is greater than one inch

| in diameter at ground level, then the first

' twelve inches above the ground must be

‘ treated. The treated surface needs to com-

pletely wrap the stem for this treatment to
be cffective. Some carriers and nozzle jets
provide for batter wraps than others. One
needs to apply encugh chemical to wet the
bark surface so that it runs down to the
root collar.

This treatment has been very effective in
controlling brush in areas | ance thought
unfeasible to treat (too dense, tall, and
steep to be cost effective for treatment), If
you have seedlings still capable of release,
then this treatment should be evaluated as
a part of your possible options. This treat-
mentis alsa effective an smallerbrush sizes,
especially if manzanita makes up a signifi-
cant part of your species mix to be control-
led.

. The prescriptions described were devel-
oped with professionalism and assistance
i of the following individuals. A special note
i of thanks goes to; Robert Brenton, Bernie
| Bush Walt Decker , Robert
‘ Nelson, Ina Silverwood, Jeff
i Wadsworth, Scomt YWarnerand
t Randy McDaniels .

i Disclaimer: The mention of trade
. names or commercial products in
i this article does not constitute en-

| dorsement nar recommendation
 for their use.

|
]
i3
E

o

¥

=

prescription, basal bark treatment, is meant |

to address this situation. This treatment ts | CALIFORNIA - FOREST PEST
very effective in controlling ceanothus, | COUNCIL TOUR TO BE HELD ON
manzanita, french broom, coyote brush, | INCKSON STATE FOREST.

ang Yo Eiod SR, Weslavedoant This year's California Forest Pest Council
that this treatment can be conducted at any Weed Tour (july 27 - 28, 1994) is going to
Fime ol the e Bt barl-k sutface) canducted in part on‘ the State Forest.
i d'y ARSRCEhy otihe Siusis not the | Thic tour will provide you an excellent op-
iihg facm_r because prip i JEaGe pertunity to view each of the prescriptions
il thed stir Sk bove the zeotiupls i described in the Sempervirens column. To
HE AR ) ] place your name on the mailing list for in-
The treatment consists of using back pack | formation regarding this tour, please write

sprayers and treating each individual stem | ¢o Flemming Badenfort, RO. Box 340, Cal-
with the foilowing application mix: A} 3% | pella, CA 95418,
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JDSF HOSTS COAST
REDWOOD FOREST
MGT. SILVICULTURE

CONFERENCE

Forestry professionals from academia, pri-
vate industry and state and federal govern-
ment met at Fort Bragg at the request of
JOSF staff to identify and prioritize infor-
mational needs related to integrated re-
source management/silviculture topic for
the coast redwood type. Other discus-
sions centered on possibie funding sources
for research projects and initial discussicn
and planning for a coast redwood sympo-
sium. The two day meetung was held on
fanuary 6-7, 1994 with a first day ficld tour
on JDSF and the second day meeting at the
Tradewinds Conference center.
Thirty-one research areas were identified
through a facillitated bramstorming process
and the resulting compilation (shown in
next two columns) was then further re-
fined through an interactive process involv-
ing the entire group of participants. Fach
conference participant was allowed to
choose five topics he or she feit to be the
highest priority in terms of future coast
redwood research.  The highest seven
scored topics were then selected for fur-
ther development by the group.
Partcipants were then divided into seven
groups and given the assignment to further
define the topic by developing the following
pomnts. 1.) Needs Smtement - expanded
discussion of the information need; 2.)
Value or Signtficance: 3.} Hypothesis; 4.)
Location/wherefwho if known: 5.} Funding
{how to if known): 6.) Length of project;
7.} Leaders - list of individuals who are
interested in this research project.and who
would be available ro give further direction
on how the project might be carried out if
requested.

Some of the important issues on each topic
are described here. More detailed infor-
mation may be obtained from Bill Baxter or
Norm Henry,|DSF staff (707/964-5674) ,or
John LeBlanc, ESPM Extension Forestry.
University of Califarnia, Berkeley
(S10/642-23603.

[. Dynamics of Group Selection

This system is perceived to have benefits of
both even and un-evenaged managementin
terms of stand development, wildlife habi-

tag, and hacrvesting efficiency. From a

silvicuftural perspective, this technique

mimics a clearcut while still matntaining a
refatively forested landscape. Some of the
information needs include:

sHow is stand development influenced by |

the size, shape, aspect, slope and distribu-
tion of openings?
sHow should groups be located and log-

ging plans (including road locations) be de- |

! signed to nminimize damaging regencrated
groups in successiye re-entries?
sHow to most accurately and efficiently
inventory stand atributes under this type
of silvicuiture?

o\What 15 appropriate for intermediate en-
Iries in regenerating groups to maintain
stocking control, hardwood/brush control?
o VWhar zre the influences on wildlife [quan-
tity and diversity ) and wildlife habitat!
2. Riparian & Aquatic Resource Mgt.
Forest owners/managers have cbiigations
in this area which include maintenance, res-
toration and enhancement of these re-
| sources. Riparian areas provides 1)
in-stream structurzl elements for habitat
health and stability; 2) habitat for riparian
dependent species: 3) refuge and migration
| corridors for terrestrial wildlife species; 4.)

protection for water quality from activiry |

related impacts upsiope from the water
course,

Can we use WB[CI“COUFS@'FIPEI'IBT‘I areas as

 arefor managed forest timber stands. Spe-
cifically what is being lost by having under-
stocked or overstocked timber stands. The
maodel needs to include the foliowing spe-
cies:Coast Redwood, Douglas-fir. Grand fir;
Tan Oak, and common Brush Species. In-
farmation is needed on which variables are
important in influencing early growth of
redwood forests. Some of the initial vari-
ables to be evaluated are micro-site, vege-
!tation competition, sprouts versus
seedlings, site, and genetics. The model
needs to be interactive in nature so that
forester can better plan stocking and brush
control treatments {precommercial thin-
ning, and vegetation management}. It
should be able to handie mixed sizes of
cenifers (unevenaged forestry). and allow
ways to include ingrowth into the projec-
tons and it's output needs to be compat-
ible with CRYPTOS files.
5. Demanstration of Uneven-Aged
Forestry

There is great political pressure to manage
uneven-aged forests on a demonstrable
sustainable basis. This type of project would
help show whether biologically diverse
redwood ecosystems can be sustamed un-
der uneven-aged management (for a long
time period & across the landscape). YWhat
defines "sustainability " and what are the
criteria which can be measured to prove
sustainabihty! What ecosystem elements
are sustainable over the long run?

a measure of landscape health & integrity? |

Can one integrate timber production with
the protection of riparian resources?
Whatare the costs and apportunities fore-
gone at each level of increased protection?
3. Spatial Dynamics of Stand
Structure

Silviculture oriented to attaming @ broad
variety of resource values other than tim-
ber production will require new ap-
proaches ro inventory, modelling, stand
description, and understanding of wild-
life/habitat refatonships. New methods
need o be developed for describing un-
even-aged strucwuresatthe landscape level,
Techniques to quantitatively describe the
harizontal and vertical structure of stands
that avoid reliance on stand averages are
needed,
| 4. Redwood Forest Type Growth

Modeling (Young Trees)

Foresters need the ability 1o predict how
young (| to 30 years old) redwosd forests
grow,and what the growth potentials really
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6.Documentation of Mgt. Alterna-
tives & Activities on JDSF(including
economic and financial data)

Making full use of existing studies or data

| bases for technelogy transfer and best use
of new research funding requires having
gocd documentation for them. It was pro-
pased that standardized methodologies
for silvicultural demonstration and re-
search studies be developed at the Farest.
A checklist of key elements such as eco-
nemic & financial dam. water quality/quan-
tity dara, asscciated flora/fauna, soil
impacts, forest/stand attributes, and pro-

| ductivity should be incorporated if possibie
into such documentaticn.

7. Document & Synthesize Existing
Information On Coast Redwood
| Forests

'In the same line as topic six it is just as
important to find and document exisung
information fram cother scurces such as
State. Federsl, & Uruversity studies started



& abandoned, or not published; studies in
progress where project leader may socn
leave or has left;private studies and/or ex-
perience which may net be confidential in
nature. A central library or clearing house
needs to be established to collect & dis-
seminare informaticn so that we do not
“reinvent the wheel.”

Funding /Symposium for
Coast Redwood Research

The second task during day two focused on
the establishment of a potential North
Coast cooperative funding source forinte-
grated rescuice management/silviculture
projects conducted on Jackson Demon-
stration State Forest (and potennaily other
research facilities related to the study of

coast redwoods). Some of the suggestions
included using an existing organizaten
such as the Califormia Forest Research As-
sociation whose legal framework already
established. Other possible sources would
include grants, product surcharge tax mo-
nies. forest Industry funding, Yield Tax
source. California Forest Products Coun-
ol, State Budger Proposal, and Option 9

Funds. One possibility is also to develop a |

Coop Advisory Committee on the State
Forest to help direct funds and projects.

The final task censisted of discussing the
concept of holding a Coast Redwood Sym-

posium in late 1995, and describing the |

steps necessary tomake suchan event hap-
pen.  The symposium would need to be
nterdisaplinary in scope with a focus an
ecosystemns. A steering committee was

appointed to develop the initial organiza- |

tion to proceed on this concept.

CLOSING COMMENTS

Prof hn Heims, Universi {i- .
OjSREb ol krm s bR S OIS research. Roger Stutts, Forestry Research

fornia, Berkeley closed saying that the for-
estry profession is facing a crises in fand
management. The public 1s greatly con-
cerned with how wildlands are being man-
aged. Specific concerns include the
integrity and appearance of the landscape
as well as the sustainability of the manage-
ment system and the forestry profession
must be attentive to afl three above. Sec-
ond, the profession is facing a crises in
budgetand forming partnerships will be es-
sential to move forward as a profession.
JDSF  has a serong role to play in future
coast redwood research.

Blue Gum (Eucalyptus
globulus) tree
improvement project

During the spring of 1993, seed was col-
lected from ten blue gum trees on Jackson
Demonstration State Forest and many
other sites on the north coast as part of a
joint project between PSW-Institute of
Forest Genetics and a Chilean paper com-
pany (a Shell Petroleum Company subsidi-
ary). The objectve is to develop a more
frost resistant. rapid growing blue gum for
fuel biemass and paper pulp in Californa
and Chile.

According to Thomas Ledig,a semior scien-
tist at the Institute who is directing the pro-
ject for PSWY. additional fuel wood and
hardwood fiber is needed in California due
to steep increases in fuel Biomass costs.
These cost increases have come about pri-
marily from new wood-burning pawer gen-
erating stations being placed in operaton
which has increased the demand for wood
fuels. Hardwood fiberisalso needed inthe
manufacture of upper-grade paper stock
such as photocopy paper.

Tom enquired about getting seed from a
site on the west end of the Forest which
had been planted around 1895 with blue
gum as part of windbreak a apple orchard
{State Forest Note 57). This 65 acre or-
chard was used for providing fruit for some
of the historic logging camps on Caspar
Lumber Company lands. The original one
acre planting of blue gum along the edge of
the orchard has expanded to well over 50
acres teday due to its prolific seeding. As
our management goal is to convert the land
back to conifer production we had no
problem for felling of selected trees their

Technician and several assistants came over
to make the selection and obtain the cones.

The project design uses conventional tree
breeding methodology. The trees from the
various sites are selected based on visual
characteristics such as bole straightness
and branching characteristics. The trees
are felled and the seed is collected to grow
the progeny in replicated tests. These tests
will measure which parents produce the
most rapidly growing, straightest and frost
resistant trees. The [aststep isto select the

the best individuals within the families for
operational propagation.

The first stage of the project was started
when |0 trees were selected for sced col-
lection at Caspar Orchard on |DSE Seed
was coflected from several ather sites dur-
ing that time periad. A similar number of
trees (40} will also be collected in Chile by
another Shell subsidiary.

The Institute and Shelt will then exchange
sufficient seed to estabiish a series of prog-
eny tests, each having 80 families {40 each
from California and Chile). Two progeny

| tests of abour four acres each will be in-

stalled in Californiz; one near Concord and
onenear Arvin. Shell will pfant at least four
tests i Chile,

A combined analysis of the Californian and

- Chilean tests will indicate whether selfec-

tiocns made in one country can be usefully
planted in the other country. The tests will
also provide staustical data thatcan be used
in plannng further tree improvement ef-
fores in blue gum by documenting how
much gain can be made by breeding and
what are feasible economic choices among
alternate breeding plans.

The progeny tests were planned for instal-
Jation two manths ago (March) in Califor-
nia. The Chilean plantings were
supposed to have been planted fast
October. Meaningful results on
growth rate and form should be
available by the year 2000 as blue

gum is fast growing species.

FOOT BRIDGE INSTALLED
AT CAMP 20

As part of the development of the recrea-
tion and interpretive area at Camp 20,3 6
foot wide by 85 foot long footbridge span-
ning Chamberlain Creck was installed on
January 27, 1994. This culminazed over a
two year process to get the necessary en-
gineering completed, site prepared and ar-
range all the other logistical tasks.

The footbridge idea was originally con-
ceived as we started planning the arbore-
tum davelopment which is sited
diagnonally across Highway 20 from the
visitors kiosk area. Having this footbridge
plus an undercrossing at the Chamberlain
Creek highway bridge would allow people
to park at the kiosk area and walk over to
the Arboretum area or to the little red

best of the progeny groups (families) and schoolhouse. This was an impormnt ele-
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ment as parking is very limited except at
the kiosk site.

Through the state's normal purchasing pro-
cedures,the low bid to design; fabricate and
deliver the bridge was made by Halisten
Supply Company, located in Sacramento.
This company designs and prefabricates
steel and aluminum structures with an em-
phasis in spanning type structures. The
structural design which we specified is a
stee} half-through truss low profile design.
Hallsten's bridge line mesgting these criteria
is called a LITE-SPAN""" bridge, We se-
lected the self - weathering steel (CorTen)
as it forms a corrosian resistant surface
without having to paint it and maintin the
finish.

The bridge parallels the highway bridge at
Chamberlain Creek and is offset to the
south by about |5 feet. Since the banks
were at different elevations we engineered
the bridge footings so that the walking sur-

face had ho more than the maximum al- |
lowed handicap slope of | in |2 (8.33%).

The bridge abutment | shaped design pro-
vided by CDF engineering staff at Sacra-
raento proved to be a real challenge to
build. Thanks to a lot of hard wark by re-
gion engineer Mac McWilliams and Con-
servation Camp crews from Chamberlain
Creek, an earth form was sited and hand
dug at each side to accept all the necessary
rebar in preparation for the cement pour.
All of the rebar was shaped and sized to the
proper configuration at Chamberfain camp
| prior to being assembled and tied in the
| earth forms on site. We had purchased
| transit mix for the pour and also used a
| concrete pumper on the east side.

: The big day occurred when the bridge was
| delivered. Hallsten had built the bridge in

one section so we knew they had to trav-
. erse the steep and sharp curves on High-
| way 20 as it descends down to James Creek |

jackson Demonstration State Forest

802 N. Main Street
Fort Bragg, CA 95437
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with this 85 foot long bridge. Theyassurred

| us that it could be done with their special

trailer-steerable dolly and they did arrive
on time the day before the installation. That
same afternoon, Daniel Steel delivered
their 75 ton hydro crane to the site for the
next days "pick”, The next day ended up
being much longer as the original spot for
the crane proved to be too soft because of
recent rains to suppert the tremendous
weightimposed onit. We wereable to spat
the crane on the highway properly blocked
just off the highway bridge thanks to the
cooperative CalTrans per-
mit inspectors. The actual
lift toak less than one hour
and everyone was very re-
lieved when the bridge
plates fit onto the abutment
anchor bolts with just a mi-
nor bit of adjustment.
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